A dvance care planning may improve concordance between the care patients receive near the end of life (EOL) and the care they desire. The promise of advance care planning is suggested by evidence that approximately onethird of Americans die in the following unenviable position: a decision needs to be made about the use or nonuse of life support, yet the patients' diseases have progressed to where they cannot choose for themselves.
A dvance care planning may improve concordance between the care patients receive near the end of life (EOL) and the care they desire. The promise of advance care planning is suggested by evidence that approximately onethird of Americans die in the following unenviable position: a decision needs to be made about the use or nonuse of life support, yet the patients' diseases have progressed to where they cannot choose for themselves. 1 However, the promise of advance care planning, and written advance directives (ADs) in particular, is predicated on the assumption that patients' stated preferences when enacting their plan or directive will still be applicable at the time decisions must be made.
In a recent systematic review of the stability of patients' preferences for dying at home, Gomes et al 2 found that most people prefer dying at home and that 80% of patients do not change these preferences as illness progresses. However, systematically assembled data are lacking with regard to stability of preferences for other aspects of EOL care. Consequently, physicians and families may be uncertain as to how frequently to discuss EOL preferences with patients and how to interpret an AD or advance care plan enacted some time ago. We therefore conducted a systematic review to address the stability of patients' EOL preferences over time and to identify patient characteristics associated with preference changes.
IMPORTANCE Policies and practices that promote advance care planning and advance directive completion implicitly assume that patients' choices for end-of-life (EOL) care are stable over time, even with changes in health status.
OBJECTIVE To systematically evaluate the evidence on the stability of EOL preferences over time and with changes in health status.
EVIDENCE REVIEW
We searched for longitudinal studies of patients' preferences for EOL care in PubMed, EMBASE, and using citation review. Studies restricted to preferences regarding the place of care at the EOL were excluded.
FINDINGS A total of 296 articles were assessed for eligibility, and 59 met inclusion criteria. Twenty-four articles had sufficient data to extract or calculate the percentage of individuals with stable preferences or the percentage of total preferences that were stable over time. In 17 studies (71%) more than 70% of patients' preferences for EOL care were stable over time.
Preference stability was generally greater among inpatients and seriously ill outpatients than among older adults without serious illnesses (P < .002). Patients with higher education and who had engaged in advance care planning had greater preference stability, and preferences to forgo therapies were generally more stable than preferences to receive therapies. Among 9 of the 24 studies (38%) assessing changes in health status, no consistent relationship with preference changes was identified.
CONCLUSIONS AND RELEVANCE Considerable variability among studies in the methods of preference assessment, the time between assessments, and the definitions of stability preclude meta-analytic estimates of the stability of patients' preferences and the factors influencing these preferences. Although more seriously ill patients and those who engage in advance care planning most commonly have stable preferences for future treatments, further research in real-world settings is needed to confirm the utility of advance care plans for future decision making.
Search Strategy
In November 2012, we searched for primary studies in PubMed and EMBASE databases, using search terms chosen in consultation with research librarians (eTable 1 in Supplement). Results were restricted to the English language. Literature searches were repeated just before final analyses in June 2013, and further studies were retrieved for inclusion. We did not restrict searches by publication date or study design because we anticipated that few high-quality studies of any single design would be available. We hand-searched reference lists of all identified manuscripts for additional articles of relevance.
Selection Criteria
To be eligible, studies had to report original data on EOL treatment preferences at least twice, with assessments separated by at least 1 week or by a change in clinical status. From this set, additional studies were excluded if they (1) did not explicitly measure or record EOL treatment preferences, (2) conducted the study primarily to validate an instrument, or (3) restricted their assessments to preferences regarding place of care or place of death (as this more focused question was addressed by a prior review 2 ). Intervention studies were eligible if they met all criteria and measured patients' baseline preferences.
Data Extraction
Data were extracted and managed using the Research Electronic Data Capture (REDCap) platform 3 under the following headings: general information (country of origin, funding source), study characteristics (study design; study population; sample size; frequency, timing, and method of data collection), patient characteristics (age, sex, race/ethnicity, medical history, education, socioeconomic status, prior exposure to ADs or EOL planning), measurements (preference assessment method, specific treatment preferences queried, format of patients' responses), results (data required to calculate preference change or stability, predictors of change), and authors' conclusions. Two of us abstracted data independently for all articles (C.L.A. abstracted data for all articles, R.B. and S.N. each abstracted data for half of the articles); disagreements were resolved by consensus.
Data Synthesis
We describe included studies in terms of country of origin, populations, design, methods of preference assessment (outlining specific treatment preferences when available), and year of publication. Main results were presented differently in various studies. Some authors calculated the percentage of all expressed preferences by all patients that were stable over time. Others calculated the percentage of patients with stable preferences.
Owing to heterogeneity of study populations, specific preferences elicited, and frequency and interval of assessments, we did not calculate summary effect estimates across studies. Instead, we graphically depict degree of stability across studies and discuss outlying studies in narrative form.
To supplement narrative presentations, we assessed unadjusted relationships between study-level factors and preference stability by grouping studies into categories and generating summary proportions for the total number of patients with stable preferences and the total preferences elicited that were stable with time. We then compared these values using χ 2 analysis. Differences were considered significant for P < .05.
We also describe associations between specific patient characteristics and stability of preferences for all patient characteristics examined in at least 3 studies.
Results
Initial searches of PubMed and EMBASE yielded 982 unique articles. Review of abstracts yielded 202 articles potentially eligible for inclusion. An additional 94 articles were identified by citation review, resulting in a total of 296 articles reviewed in full. After applying exclusion criteria to these 296 articles, 59 articles, reporting 55 distinct studies, were retained ( Figure 1 ). Three articles presented data from the same large study: 2 used the same data set but analyzed different outcomes (these were considered as 1 study and the data merged together), 4,5 and 1 used a separate data set in a subset of the larger population (considered separately). 6 Three articles presented data from the same study with differences in how data were analyzed (considered as 1 study and merged together). [7] [8] [9] Two articles presented data from the same population but focused on different outcomes (considered as 1 study and merged together).
10,11

Description of Studies
The 55 studies included in qualitative synthesis reported changes in preferences among 16 870 individuals from 12 different countries. Participants included 10 431 patients with specific diseases; 6254 older, healthy adults (age ≥60 years); and 185 young, healthy adults (age <60 years). Sixty-two percent of the studies (36) were conducted in the United States, and 22% (13) were conducted in 8 European countries. Most studies (42 [76%]) focused on preferences of patients with specific conditions. The most common conditions among diseased cohorts were advanced cancer, advanced heart failure, and human immunodeficiency virus (HIV) or AIDS. Studies of patients with amyotrophic lateral sclerosis, severe depression, advanced chronic obstructive pulmonary disease, and end-stage renal disease were also identified.
Methods of Preference Assessment
Data on patients' preferences were assessed primarily using in-person questionnaires (52 studies [95%]). Seven studies (13%) used telephone interviews to supplement in-person questionnaires. Two studies (4%) combined mailed surveys with in-person questionnaires, and 2 studies (4%) used all 3 methods of data collection. One study (1%) used exclusively tele-phone interviews, and 1 (1%) used exclusively mailed surveys. Two studies (4%) extrapolated patients' preferences from medical records (1 in addition to in-person questionnaires). The number of preference assessments varied among studies from 2 to 10 assessments per patient. The time between the first 2 preference assessments ranged from 12 hours to 7 years (median, 6 months; interquartile range [IQR], 2.3-12.0 months), and the elapsed time between initial and final assessments ranged from 2 weeks to 7 years (median, 12 months; IQR, 3.4-14.6 months). Fifty-three of the 55 studies (96%) provided data on participation rates. Among these, participation rates ranged from 25% to 98.6% (median, 70.5%; IQR, 56.7%-84.7%).
Thirty-seven of the 55 articles (67%) assessed patients' preferences for discrete medical treatments. The most frequently assessed treatment preferences were cardiopulmonary resuscitation (32 articles), artificial nutrition (21), mechanical ventilation (15), surgery (11), antibiotics (8) , and dialysis (8) . Other treatments included invasive diagnostic procedures, blood transfusion, hospitalization, intensive care unit admission, and nursing home admission. Eighteen studies (33%) explored topics such as will to live, attitudes toward euthanasia or physicianassisted suicide, and decision-making preferences.
Stability of Treatment Preferences
Fourteen studies reporting on 2353 patients did not provide enough information to extract or calculate the percentage of patients with stable preferences. Eighteen studies reporting on 5558 patients evaluated general preferences that did not entail specific medical treatments (eg, attitudes toward euthanasia, decision-making preferences). For clarity, we present these studies separately in eTable 2 and eTable 3 in the Supplement. Table 1 and Table 2 summarizes the 24 studies that provided sufficient data to extract or calculate the percentage of individuals with stable preferences for specific treatments or the percentage of total stable preferences over time. Studylevel estimates of individuals' preference stability from the 16 studies that reported the percentage of patients with stable preferences are depicted graphically to provide unadjusted portrayals of the effects of patients' severity of illness (Figure 2) . The percentages for each study are weighted by sample size to identify patterns across different types of studies. To avoid skewing the data, we omitted 1 outlying study (Kohut et al 27 ) , which reported 20.3% of 103 patients as having stable preferences. This estimate is markedly different from all other studies, perhaps owing to its use of a convenience sample of HIVpositive patients attending outpatient clinics at a single hospital. The articles revealed considerable heterogeneity. The 2 study-level characteristics that seemed to be associated with patients' level of EOL preference stability were severity of illness of the study sample and duration of follow-up time. As depicted in Figure 2 , the percentage of patients with stable preferences seemed to be greater among inpatients than outpatients, and stability was greater in both patient samples than among community-dwelling older adults. Comparing these values using χ 2 analysis revealed statistically significant differences between each group (P < .002). This pattern remained when examining preferences for cardiopulmonary resuscitation and mechanical ventilation separately (data not shown).
Other study-level variables examined (year of publication, country of origin, and method of preference assessment) revealed no clear associations with preference stability. We also assessed the relationship between preference stability and duration of follow-up, dividing the studies into 3 groups according to duration of follow-up (<6 months between assessments, 6-12 months, or >12 months). Although the numbers of studies in each group were small, studies with shorter follow-up times seemed to have more stable preferences than those with longer follow-up. However, because the 2 studies with long intervals between preference assessments (ie, >12 months) both sampled older outpatients without serious illnesses, 12,32 this pattern could not be distinguished from that suggested for patients' severity of illness.
Clinical Factors and Preference Stability Advance Directives
The presence of an AD was assessed as a potential predictor of stability in 6 studies. 
Initial Preferences
Three studies 6, 30, 33 assessed how patients' baseline preferences predicted later stability. All 3 found that individuals with a baseline preference to forego treatment had more stable preferences than individuals who initially preferred treatment.
Health Condition Queried
The severity of the health condition used in querying treatment preferences was assessed as a predictor of stability in 3 studies. 4, 16, 21 All 3 found that in general, very mild health conditions (eg, mild stroke) and very severe conditions (eg, permanent coma) were associated with high preference stability, generally in the direction of accepting treatments in the former and rejecting them in the latter. Gready et al 21 observed that when an individual's preferences were congruent with the most common selection of the group, there was greater stability, suggesting that initial "outlier" preferences from those common to a population were those most likely to change.
Health Status: Objective and Subjective
Nine studies examined the association between an objective change in health status and stability of treatment preferences. Changes in health status were defined in several ways, including a decline in activities of daily living, decrease in physical functioning measures, and need for hospitalization. Four studies [16] [17] [18] 33 found no relationship between 1 or more a Sample size refers to the number of individuals for whom preferences were assessed at 2 or more time points. b Time between assessments is approximated based on available data.
c Identifies 2 articles that were considered as 1 study.
ment. Two studies 13, 24 found that similar declines in health status were associated with wanting less treatment. Four studies assessed baseline health status as a predictor for preference stability. Three found no association, 6, 16, 27 while 1 study 24 reported that individuals with a worse baseline health status had more stable preferences, consistent with the study-level pattern observed in Figure 2 . The patients' subjective perceptions of their own health were assessed in 5 studies, 6, 12, 27, 31, 32 none of which found individual's perceptions to be predictive of preference stability.
Similarly, 3 studies 6, 12, 27 examining pain found no association with preference stability.
Depression
Eight studies examined the relationship between depression and stability of preferences. Four found no association. 6, 18, 27, 33 Three studies found that an improvement in depression scores was associated with favoring more treatment 19, 31 or that a worsening was associated with favoring less treatment. 13 The final study 32 noted the opposite, that a worsening depression score was associated with favoring more treatment.
Demographic Factors and Preference Stability
Seven studies examined age as a predictor of preference stability. Six studies 12, [16] [17] [18] 31, 32 found no relationship between age and preference stability, while 1 study 4 found increased stability associated with increased age. Sex was assessed as a potential predictor of preference stability in 6 studies. While 5 studies 12, 16, 24, 31, 32 found no relationship, 1 study 4 noted that men had more stable preferences than women. The association between patients' education and preference stability was assessed in 6 studies. 4, 16, 22, 24, 30, 32 All 6 found that patients with greater years of education were more likely to have stable treatment preferences. Abbreviations: AB, antibiotics; AN, artificial nutrition and/or hydration; CPR, cardiopulmonary resuscitation; CX, chemotherapy; D, dialysis; DNGE, data not granular enough; HIV, human immunodeficiency virus; IPQ, in-person questionnaire; MQ, mailed questionnaire; MV, mechanical ventilation; NA, not available; NR, not reported; P, procedure; S, surgery; T2 and T3, time points 2 and 3 (for studies with multiple repeat assessments of patients' preferences); TQ, telephone questionnaire. a The percentage of patients with stable preferences over time.
b The percentage of all expressed preferences by all patients in the sample that were stable over time. c Identifies 2 articles that were considered as 1 study.
found white race to be associated with stability, 32 and 1 study 29 found African American race to be associated with stability.
Discussion
This systematic review suggests that most patients' preferences for the types of EOL care they would like to receive are stable over time and after changes in health status. However, significant minorities of patients experience changes in these preferences. It is important to note that when such changes are observed, they are not in consistent directions. Indeed, striking findings of this systematic review include the variability found in both the proportions of patients whose preferences change across studies and in the directions of these changes when they occur (eg, toward or away from more aggressive care). For example, most studies evaluating directions of preference changes showed that preferences typically evolve toward less aggressive care over time. 8, 17, 24, 32 However, other studies showed modal changes toward more aggressive care over time, 7 or roughly even numbers of patients changing toward more and less aggressive care. 22 Among studies examining the effects of health-state changes on preferences, declines in function have been associated with both decreased 13, 16 and increased 12, 22, 32 acceptance of aggressive treatments.
The variability in core findings among these studies could be attributable to differences in the patient populations or durations of follow-up. Variability may also stem from the methods used to assess preferences. Most studies were conducted by repeatedly asking the same questions of patients at different points in time. This approach could introduce changes in stated preferences (or possibly stability of preferences) that would not be observed if stated preferences or real decisions were monitored longitudinally in real-world settings. The 1 study 14 in our review that evaluated trajectories of preferences under natural conditions found that the choices made by patients with amyotrophic lateral sclerosis to receive ventilatory support following an educational program on mechanical ventilation accurately predicted the clinical choices made by 76% of patients. The stability of preferences seemed to be greater among studies examining sicker populations (Figure 2 ), suggesting that for more seriously ill individuals, the questions may be more relevant, be contemplated more carefully, or may more closely respond to their current needs. However, this observation might also be attributable to the shorter duration between preference assessments among seriously ill cohorts. Indeed, a patient-level comparison within a large study 30 published 20 years ago noted similar levels of stability among seriously ill outpatients and members of the general public. It therefore remains uncertain whether stability is particularly common to choices made by seriously ill patients. However, this review found no evidence that preference changes are particularly common among seriously ill patients, a finding that would have suggested real threats to the conceptual validity and clinical utility of advance directives. 34, 35 Other observations provide complementary evidence in support of the conclusion that previously stated preferences for EOL care may be sufficiently stable to guide current care when patients' preferences cannot be reassessed in the moment when decisions need to be made. First, 1 of the most con- tively thinking about these decisions can augment stability of preferences for treatment over time. Second, studies have found that initial preferences provide the most accurate among several potential predictors of subsequent preferences 16 ; and it is important to note that these may be more accurate than surrogates' predictions of patients' later preferences. 5 Indeed, a systematic review of surrogates' predictions of patients' treatment preferences found that surrogates' predictions were only 68% accurate. 38 Finally, prospectively stated preferences for receiving certain treatments at the EOL have high degrees of convergent validity with patients' own ratings of health states that treatments would produce. 39 Nonetheless, the results of this review should be interpreted in light of several limitations. First, despite the use of a systematic and fully reported search strategy, it is possible that studies reporting compatible data were not identified. The fact that some eligible articles were identified by hand search suggests that our search strategy was not fully sensitive. Second, we have not graded the quality of included studies. Given the nature of the research question, randomized trials are not germane, so most studies in this review would be categorized as low quality using modern evaluative systems.
Third, many studies used structured questionnaires to query EOL preferences and had a relatively short (12 months) median duration of follow-up time. Fourth, although the participation rates for the studies were reasonably high (median, 70.5%; IQR, 56.7%-84.7%), the sampling practices, when clearly reported, often included convenience samples. This may limit generalizability of the data. These attributes are important limitations both of the individual studies and, in turn, of our systematic review. Finally, the quantitative results are limited to those studies in which it was possible to extract sufficient data from manuscript text. This may have skewed the sample toward studies of specific treatment preferences rather than overall goals, and may have introduced bias if articles from which data were extractable contained different estimates of the stability than did others.
Conclusions
With these limitations in mind, this systematic review provides the most robust evidence to date suggesting that most patients for whom advance directives might be beneficialnamely, the seriously ill and those who actually complete directives-have preferences that are sufficiently stable such that they may be used to retain patient-centered decision making even when these patients lose capacity. However, this evidence base remains limited by the largely hypothetical settings in which preferences have been measured in studies to date, and by the possibility that bias could be introduced by the fact that in most studies, respondents were prompted to answer identical questions repeatedly over time, even when they did not volunteer changes in their preferences. Because these limitations would tend to overestimate the proportions of patients who change their preferences, future longitudinal research in more natural settings is needed to accurately assess the stability of EOL preferences over time and with changes in health states. Such work will further inform the conceptual basis for ADs and guide health care professionals regarding the optimal frequency for reassessing the preferences their patients state in ADs.
